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Abstract Purple Pelisse is a specialty ‘fingerling’ potato
with purple skin and dark purple flesh. It has medium
maturity and sets a large number of smooth, small,
fingerling-shaped tubers. The tubers have medium spe-
cific gravity and high levels of antioxidants. This potato
variety is mainly intended for the fresh market but it
can also be used for processing; chips made from Pur-
ple Pelisse tubers retain their bright purple color and
have a pleasant taste. Purple Pelisse is moderately resistant to
common scab and potato virus Y and susceptible to most of
the other common potato diseases. Purple Pelisse resulted
from a cross between NDOP5847-1 and bulked pollen of
red-fleshed potatoes. It was first selected from seedling tubers
planted and grown at Madras, Oregon in 2001 and was sub-
sequently evaluated for six additional years in public and
industry trials throughout the western U.S, including Western
Regional Red/Specialty Trials in 2006 and 2007. Purple
Pelisse was officially released as a variety in 2009 by the
Pacific Northwest (Tri-State) Potato Variety Development
Program.
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DOI 10.1007/s12230-012-9254-3Resumen Purple Pelisse es una papa de especialidad “tipo
dedo” con piel morada y pulpa morada oscura. Es de
madurez intermedia y produce un gran número de tubér-
culos suaves, pequeños, en forma de dedos. Los tubérculos
tienen gravedad específica media y altos niveles de antiox-
idantes. Esta variedad se pretende que sea para el mercado
fresco, aunque también puede usarse para proceso; las
hojuelas de tubérculos de Purple Pelisse retienen su color
morado brillante y tienen un sabor placentero. Purple Pelisse
es moderadamente resistente a la roña común y al virus Y de
la papa, y es susceptible a la mayoría de las otras enferme-
dades comunes de la papa. Purple Pelisse resultó de una
cruza entre NDOP5847 y el polen mezclado de papas de
pulpa roja. Primero se seleccionó de tubérculos de plántulas
cultivadas en Madras, Oregon, en 2001, y fue evaluada
subsecuentemente por seis años adicionales en ensayos púb-
licos y de la industria en todo el oeste de los E. U., incluyendo
ensayos deespecialidadesrojas regionalesdel oeste en2006y
2007. Purple Pelisse se liberó oficialmente como variedad en
2009 por el programa Tri-Estatal de Desarrollo de Variedades
de Papa del Noroeste del Pacífico.
Keywords Solanumtuberosum .Variety .Breeding .
Antioxidants .Gourmet .Chippingquality
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Introduction
Purple Pelisse resulted from a cross made in 2000 at USDA/
ARS, Prosser, WA between NDOP5847-1 (female, red skin
red flesh tuber, North Dakota State University cross selected
in Oregon and taken to Prosser) and bulked pollen of red
fleshed potatoes (male) (Fig. 1). Released varieties in the
pedigree of Purple Pelisse include Bison (Johansen et al.
1977), Fontenot (La12-59), Viking (Johansen et al. 1964)
and Stately (Dearborn 1961). Purple Pelisse was selected
from seedling tubers planted at Oregon State University
Agriculture Experiment Station in Madras, Oregon in
2001. The selection criteria included long tuber shape ‘fin-
gerling’, shallow eyes, smooth skin, pigmented tuber skin
and flesh (smooth purple skin and purple flesh) and small
uniform tubers. Purple Pelisse was tested as POR01PG16-1
(P 0 Prosser, WA cross; OR 0 Oregon selection; PG 0
pigmented) and it was evaluated for 6 years in public and
industry trials throughout the western U.S, including the
Western Regional (in CA, ID, OR, TX and WA) Specialty
Trials in 2006 and 2007. Purple Pelisse is a mid-season
specialty potato with purple skin and dark purple flesh
(Fig. 2). This selection is unique among commercially avail-
able purple varieties in that plants set smooth, small, long-
shaped ‘fingerling’ tubers. Tubers are ideal for boiling or
baking whole. Chips made from Purple Pelisse tubers retain
their bright purple color. Purple Pelisse was officially re-
leased in 2009 as a ‘Tri-State’ (Pacific Northwest Potato
Variety Development Program) variety by Oregon State
University, in cooperation with the USDA/ARS and the
universities of Idaho and Washington. The name ‘Purple
Pelisse’ was selected to describe, in a delicate and sophisti-
cated way, the skin color of this specialty potato variety.
‘Pelisse’ is a French word that refers to a long cloak or outer
robe, usually of fur or with a fur lining, worn mainly by
women in France in the early 19th century. Seed is currently
being increased to meet market needs. An application for
plant variety protection was filed for Purple Pelisse in 2010.
Cultivar Description
Plants
Plants of Purple Pelisse are smaller than those of the refer-
ence varieties All Blue and Yukon Gold (Johnston and
Rowberry 1981) and have semi-erect to spreading growth
habit with medium maturity, ranging from 111–120 DAP
(Table 1, Fig. 2a). The stems have strong anthocyanin pig-
mentation and medium stem wings. The leaves are medium
green with sparse pubescence density and medium length,
similar to All Blue. Leaf silhouette is open with an average
Purple Pelisse
(POR01PG16-1)
NDOP5847-1RR
Red Bulk
ND4255-3R
Bison
Fontenot 
ND3261-R
Viking
AK10-87-19-57
S. vernei
Stately
Fig. 1 Pedigree of Purple
Pelisse (POR01PG16-1)
Am. J. Pot Res (2012) 89:306–314 307of 3 primary leaflet pairs and 6 secondary and tertiary leaflet
pairs and with very strong anthocyanin coloration of the
petioles (Fig. 2b). The primary leaflets are large with nar-
rowly ovate shape, acuminate tip and cordate base. The
shape of the terminal leaflet is medium ovate with acumi-
nate tip, cordate base and week marginal waviness. Stipule
leaf size is medium.
Flowers
The average number of inflorescences per plant is six (range
five to seven) with seven (range six to eight) florets per
inflorescence. The corolla is purple (85D on RHSCC); semi-
stellate shape; yellow-orange anthers (17A on RHSCC);
anther shape pear-shaped cone, flower buds strongly
Fig. 2 Purple Pelisse canopy
(a), leaf (b), initiation of berry
formation (c), flowers (d),
tubers (e) and light sprout (f)
308 Am. J. Pot Res (2012) 89:306–314pigmented; calyx moderately pigmented; male fertile with
some pollen production. There is some berry production
under field conditions (Fig. 2c).
Tubers
Purple Pelisse tubers are long ‘fingerling’ and slightly
flattened (Fig. 2e,T a b l e1), average length: 90 mm
(range 65–103 mm, SD 10.7 mm), average width
47 mm (range 30–75 mm, SD 9 mm), average thickness
39 mm (range 30–50 mm, SD 5 mm). This relatively
small average tuber size is within the preferred range
for fingerlings intended for specialty market use, ideal
length 5.1–10.2 cm followed by 10.2–15.2 and mini-
mum length: width 2 (ideal>2.5) (Holm and Goktepe
2009). The tubers have purple (79A on RHSCC) and
smooth skin; shallow eyes, concentrated at the bud end;
slight prominent eyebrows; purple (violet-blue 89B on
RHSCC) flesh with slightly lighter cortex; both the skin
and flesh colors are consistently dark across locations
and years (seven locations and 2 years 2006, 2007) and
remain dark purple after exposure to light; tuber set is
medium-high (8–15 tubers per plant). Purple Pelisse
tubers have medium dormancy when stored at 7.2
oC.
Light Sprouts
General shape: broad cylindrical; Sprout base:c o n i c a l ;
weak pubescence, very strong blue-violet pigmentation;
Tip habit: intermediate; medium pubescence, very strong
blue-violet pigmentation; some root initials (Fig. 2f).
Tuber Yield
Purple Pelisse produced lower total yields than All Blue,
when averaged across all locations, in regional specialty
trials conducted in 2006 and 2007 (Table 2); this trend was
Table 1 Plant and tuber charac-
teristics of Purple Pelisse, All
Blue and Yukon Gold potato
varieties based on 14 Regional
Specialty trials grown in
California, Colorado, Idaho,
Oregon, Texas and Washington
during 2006 and 2007
11-5 scale with 1 0 round and
5 0 long
Characteristic Purple Pelisse All Blue Yukon Gold
Vine size Medium Medium large Medium
Vine maturity Medium Medium late Medium to Early
Growth habit Semi-erect to spreading Semi-erect Semi-erect
Flower color Light blue/purple Blue Light red-violet
Characteristic Purple Pelisse All Blue Yukon Gold
Skin color Purple Dark blue Yellow
Skin texture Smooth Smooth Smooth to scaly
Size Small (ave. 91 g) Medium small (ave. 108 g) Medium (ave. 184 g)
Shape
1 Long (4.7) Oblong to long (4.1) Round to oval (2.3)
Thickness Slightly flattened Medium thick Medium thick
Eye depth Shallow Moderately deep Shallow
Eye number Medium High Intermediate
Eye distribution Concentrated at bud end Evenly distributed Evenly distributed
Eyebrow prominence Slight prominence Slight prominence Slight prominence
Flesh color Dark purple Mottled purple, light vascular Yellow
Tuber set Medium high Medium Low
Table 2 Average tuber yield, grade distribution and specific gravity of Purple Pelisse, All Blue and Yukon Gold potato varieties summarized from
15 Western Regional Specialty Trials conducted in California, Idaho, Oregon, Texas, and Washington in 2006 and 2007
Cultivar Yield (t/ha) Specific gravity
Total < 114 g 114–170 g 171–284 g > 284 g Culls
Purple Pelisse 33.9 13.5 7.6 2.4 0.1 3.3 1.071
All Blue 44.6 18.0 11.5 7.9 2.3 5.6 1.079
Yukon Gold 49.1 4.2 8.6 15.6 17.7 3.2 1.085
LSD (0.05) 6.2 4.3 NS 2.6 2.4 NS 0.003
NS not significant
Am. J. Pot Res (2012) 89:306–314 309also observed for individuallocations (Table 3). No significant
differences were found between years for most of the agro-
nomic traits; the interactions variety*year and variety*location
were not significant, however there were significant differ-
ences between locations for total yield and specific gravity.
Yields for most of the specific size categories were higher for
All Blue than Purple Pelisse. Most of the Purple Pelisse pro-
duction was comprised of tubers less than 170 g (62 %) as
compared with 66 % for All Blue. Tubers of Purple Pelisse
averaged 91 g with very few reaching 284 g. Purple Pelisse
tuber specific gravity is medium but lower than All Blue
(Table 2); on the other hand Yukon Gold has high specific
gravity. Purple Pelisse’s yield and specific gravity were lower
than those of All Blue at most of the specific trial sites,
however in most cases the values were not significantly
different (Table 3).
Tuber External and Internal Characteristics
Purple Pelisse tubers rarely show growth cracks and second
growth (Table 4). Tubers are smooth and uniform with few
surface blemishes. Tubers resist shatter bruise during har-
vest. Hollow heart has been infrequently observed. Vascular
necrosis is absent during the first several months of storage,
but can appear at low levels after extended storage.
Tuber Biochemical Composition
Tuber glycoalkaloid concentrations are very low in Purple
Pelisse tubers (Table 5) and bitterness has not been noted in
various taste tests performed on baked, boiled and fried
Table 3 Total yield, yield and
percent of U.S.No. 1 tubers
and specific gravity of Purple
Pelisse and All Blue potato
varieties in 2006 and 2007
at different locations in Idaho
(ID), Oregon (OR), Texas
(TX) and California (CA)
1Aberdeen, Idaho (AB),
Corvallis, Oregon (COR),
Hermiston, Oregon (HRM),
Klamath Falls, Oregon (KLM),
Springlake, Texas (SPL),
Tulelake, California (TUL).
Note: one trial at Malheur,
Oregon, and two trials
(two separate locations)
at Washington State were
not included in this table
NS not significant
Cultivar Location
1 Total yield U.S. No. 1 (114–284 g) % U.S. No. 1 Specific gravity
(t/ha) (t/ha) %
Purple Pelisse AB 37.0 18.8 55.1 1.074
All Blue 31.6 17.3 60.0 1.075
LSD (0.05) NS NS NS NS
Purple Pelisse COR 39.1 5.6 15.1 1.078
All Blue 59.4 15.8 26.2 1.086
LSD (0.05) NS NS NS NS
Purple Pelisse HRM 29.8 10.6 31.9 1.056
All Blue 56.3 31.8 57.0 1.069
LSD (0.05) NS NS NS NS
Purple Pelisse KLM 38.7 8.3 21.5 1.075
All Blue 49.1 24.3 48.8 1.084
LSD (0.05) NS NS NS 0.003
Purple Pelisse SPL 28.2 14.4 51.9 1.066
All Blue 37.8 13.3 35.2 1.078
LSD (0.05) 7.8 NS NS NS
Purple Pelisse TUL 39.4 16.3 40.8 1.077
All Blue 51.3 27.0 52.5 1.090
LSD (0.05) 7.9 NS NS 0.006
Table 4 Internal and external defects of Purple Pelisse and All Blue
tubers summarized from Western Regional Specialty Trials grown in
2006 and 2007
Defect Purple Pelisse All Blue
Growth cracks
1 5.0 4.5
Second growth
1 4.9 4.5
Shatter bruise
1 4.9 4.9
Blackspot bruise
1 4.0 3.5
Hollow heart/Brown center (%) 0.5 0.0
1Growth cracks, second growth, shatter bruise, and blackspot bruise
rated ona scale 1–5 where 1 0 severe occurrence of the defect and 5 0 no
occurrence of the defect
Table 5 Biochemical composition of Purple Pelisse and All Blue. Data
was taken from the trials grown at Aberdeen, Idaho in 2006 and 2007
Component
a Purple Pelisse All Blue Yukon Gold
Glycoalkaloids (mg/100 g) 2.25 4.80 3.79
Reducing sugars (% FWB) 0.06 0.08 0.03
Sucrose (% FWB) 0.20 0.18 0.26
Protein (%DWB) 4.00 4.35 5.76
Vitamin C (mg/100 g) 27.40 23.90 42.36
*
a Tubers were stored for approximately 1 month at 7.3–12.7 °C, cubed
and freeze-dried prior to analyses.
FWB (fresh weight basis), DWB (dry weight basis)
* P<0.05
310 Am. J. Pot Res (2012) 89:306–314samples. Protein levels of Purple Pelisse tubers are similar to
those of All Blue and Yukon Gold. Vitamin C concentration
of Purple Pelisse tubers is intermediate between All Blue
and Yukon Gold.
Total anthocyanin content and hydrophilic oxygen radi-
cal absorption capacity were significantly higher than that of
All Blue in trials conducted at two locations in Washington
in 2006 and 2007 (Table 6). Anthocyanin extraction followed
the protocols outlined in Durst and Wrolstad (2001)a sm o d -
ified by Brown et al. (2003).
Total antioxidant capacity for Purple Pelisse, Russet
Burbank and Snowden was determined at Madison, WI, by
Dr. Shelley Jansky as described in Rosenthal and Jansky
(2008) and expressed as Trolox equivalents (TE), micromoles
per gram of fresh tuber tissue. The total antioxidant capacity
was evaluated across four locations in 2005 and 2006 for raw
tubers soon after harvest and after storage at 5.6 °C for
5.5 months. There were no significant differences between
years, locations and storage, but there were significant inter-
actions for ‘clones x years’, ‘clones x fields’ and ‘clones x
storage’. Overall Purple Pelisse antioxidant values were
significantly higher (1,974 μmol TE/g, LSD: 264) than
Russet Burbank and Snowden (605 and 480 μmol TE/g,
respectively).
Culinary Quality
Culinary tests were performed in Oregon and Washington
State. In Oregon, chefs, researchers, wholesalers, processors
and other industry representatives participated in the evalu-
ations at the Gathering Together Farm in October of 2006.
Steamed and chipped potatoes were rated for color, flavor
and appearance based on a 9-point hedonic scale (Peryam
and Pilgrim 1957) (Table 7). Purple Pelisse chips surpassed
All Blue in color, appearance, and flavor; the chips had no
brown discoloration, a defect common to other purple vari-
eties. Participants in the same trial preferred the color and
appearance of steamed Purple Pelisse over similarly pre-
pared All Blue samples (Table 7). Yukon Gold (a popular
specialty variety) had, overall, the highest culinary scores
(Table 7 and 8). Purple Pelisse’s color and appearance and
pleasant flavor (Table 7) offer new options to the consumers.
The purple potatoes POR00068-11 and POR01PG16-1
(Purple Pelisse) performed worse than Yukon Gold for raw
attributes but better than Yukon Gold for flavor and texture
based on consumer acceptance evaluations performed at the
Food Innovation Center (Oregon State University) (Wechsler
2011). Culinary quality tests were also performed at Wash-
ington State University in 2006 and 2007 as part of the
regional potato variety trials (Knowles and Pavek 2007).
Purple Pelisse and All Blue were similar in all categories
except for the 2006 bake test (Table 8).
Disease Response
C o m m o ns c a b( Streptomyces scabies) evaluations were
based on two trials planted at Aberdeen, ID, 2006 and
2007; naturally occurring common scab inocula was used
and the tubers were visually rated at harvest for incidence,
lesion type, and surface area covered. Powdery scab
Table 6 Anthocyanin content and hydrophilic oxygen radical absorp-
tion capacity (H-ORAC) of Purple Pelisse and All Blue tubers grown at
Paterson and Toppenish, WA
Paterson 2006
3 Toppenish 2007 Mean
Total anthocyanin
1
Purple Pelisse 32.6±2.3 35.7±2.0 34.2*
All Blue 12.5±1.8 12.6±0.9 12.6
H-ORAC
2
Purple Pelisse 814±46 675±67 744.5
All Blue 568±75 519±182 543.5
1 mg cyanidine equivalents per 100 g FW
2 Trolox equivalents (TE) in micromoles per 100 g FW
3 mean ± SE (standard error)
* P<0.05
Table 7 Culinary qualities of Purple Pelisse, All Blue and Yukon Gold tubers. The controlled test was conducted in Philomath, OR, in October 2006
Cultivar Chipped
1 Steamed
1
Color Flavor Appearance Color Flavor Appearance
Purple Pelisse 6.7±0.5 6.1±0.6 6.7±0.5 6.1±0.5 5.6±0.5 5.8±0.4
All Blue 4.9±0.4 5.2±0.5 5.4±0.4 4.6±0.4 5.5±0.5 4.2±0.4
Yukon Gold 7.2±0.5 7.4±0.6 6.9±0.5 5.5±0.5 6.8±0.6 4.8±0.5
1 1 – 9 scale with 1 0 dislike extremely, 5 0 neither like nor dislike and 9 0 like extremely. ± SE (standard error)
The means represent the average of 11 to 13 evaluations (people) per cultivar and per trait evaluated
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trialfromHermiston,OR,2006usingnaturallyoccurringfield
inocula. Foliar and tuber late blight (Phytophthora infestans)
evaluations were based on two trials conducted at Corvallis,
OR, 2006 and 2007 using artificial inoculations using US-
8 late blight strain under field conditions. Tuber late blight
data was collected one month after harvesting. Potato leaf roll
virus (PLRV) and potato virus Y (PVY) evaluations were
based on inspection of infected sprouts, as determined by
ELISA, from daughter tubers of plants grown; the evaluations
were conducted at Hermiston, OR, 2007, under high virus
pressure, and atKimberly, ID, 2007, using placement ofgreen
peach aphid (Myzus persicae) in PVY and PLRV infected
spreader as described by Corsini et al. (1994).
Purple Pelisse is moderately resistant to common scab
and Potato virus Y (Table 9). Purple Pelisse is susceptible to
Potato Leafroll Virus, but tubers are moderately resistant to
tuber net necrosis caused by PLRV. Foliage and tubers are
susceptible to late blight infection. Purple Pelisse is suscep-
tible to early dying.
DNA Fingerprinting
Purple Pelisse and the reference varieties have been tested
with 25 molecular markers (unpublished) included in the
PGI (Potato Genetic Identity) kit (Ghislain et al. 2009). Five
Simple Sequence Repeat (SSR) markers (Table 10) were
selected to illustrate the genetic distinctiveness between
Purple Pelisse, All Blue, Purple Majesty and Yukon Gold
because they showed very clear polymorphism between the
tested varieties. Genomic DNA was obtained using the
DNeasy 96 Plant Kit (Qiagen Inc, Valencia, CA). Each
SSR forward primer was modified with a 5’ M13 extension
(Steffens et al. 1993). An additional M13 forward primer
was labelled with the fluorescent infrared dye IRD700 or
800 (LI-COR Biosciences, Lincoln, NE). PCR was per-
formed in a volume of 20 μL containing 15 ng of template
DNA, 1X PCR Buffer (Fermentas, Glen Burnie, MD), 200
μMdNTPs, 30 pM of 700 or 800 IRDye-labeled M13 for-
ward primer (LI-CORInc, Lincoln, NE) and 30 pM reverse
primer, 20 pM forward SSR primer and 0.05 U/μLTaq DNA
polymerase (Fermentas, Glen Burnie, MD). Cycling condi-
tions were 94°C 50 s, Ta (for STI001 59°C, STI0012 55°C,
STI0032 and STI0033 61°C, STM5114 60°C) for 1 m, 72°C
50 s for 31 cycles. The PCR products were separated by
electrophoresis on 6.5 % denaturing polyacrilamide gel with
a 4300 LI-COR DNA Analyzer system. The SSR alleles were
detected and scored using SAGA Generation 2 software
(LI-COR).
Allele patterns of five SSR markers showed that Purple
Pelisse has a different DNA fingerprint than the specialty
reference varieties (Table 10). Out of 20 alleles, Purple
Pelisse shared 12 alleles with All Blue and Purple Majesty
and 9 alleles with Yukon Gold. Moreover, Purple Pelisse
had a unique allele in STI0012_171bp that is not present in
Table 8 Culinary qualities of Purple Pelisse, All Blue and Yukon Gold tubers. Raw product was taken from trials grown in 2006 near Mt. Vernon,
WA and 2007 near Grainger, WA and tested at Washington State University, Pullman, WA
Cultivar 2006
1 2007
1
Boiled Baked Microwaved Boiled Baked Microwaved
Purple Pelisse 18.5 15.0 17.6 16.1 19.2 16.2
All Blue 17.2 19.3 18.3 16.4 19.7 17.2
Yukon Gold 22.3 21.8 17.5 18.4 20.3 14.6
LSD (0.05) 2.0 2.5 NS NS NS NS
1 Higher score0better quality, maximum 25 (Knowles and Pavek, 2007)
NS not significant
Table 9 Disease ratings for Purple Pelisse and All Blue potato
varieties
Disease/Pest Reaction Purple Pelisse All Blue
Common Scab (1–5)
1 4.6 4.5
Powdery Scab (1–5)
1 5.0 5.0
Late Blight – Foliar (1-9)
2 9.0 8.7
Late Blight – Tuber (%)
3 56.0 56.5
Potato Leaf Roll Virus (%)
4 100/70 90
Potato Virus Y (%)
4 20/30 40
1 1–5 scale where 1 0 severe and 5 0 none. Common Scab: Aberdeen,
ID, 2006 and 2007; Powdery scab: Hermiston, OR, 2006
2 Rating based on percent of infected leaf tissue: 100% ,201–5% ,30
5–10 %, 4010–20 %, 5020-40 %, 6040–60 %, 706–75 %, 8075–
90 %, 9090–100 %. Corvallis, OR, 2006 and 2007
3 % of late blight infected tubers. Corvallis, OR, 2006 and 2007
4 % of infected sprouts. Hermiston, OR, 2007 (first number) and
Kimberly, ID, 2007 (second value)
312 Am. J. Pot Res (2012) 89:306–314the reference varieties. There are several purple/blue potato
varieties in the market that are sold under different commer-
cial names (see the following web sites as illustration: http://
www.tuckertaters.com/p_d_all_blue.html; http://www.
curzio.com/N/PotatoCatalog.htm). DNA fingerprinting
could be used as a tool to differentiate them or to identify
which ones represent the same clone despite being sold
under different names.
Protection, Seed Availability and Licensing
Plant Variety Protection (PVP) has been requested for Pur-
ple Pelisse. Disease-free pre-nuclear plantlets and minitub-
ers are available from the University of Idaho Tissue Culture
Laboratory. Purple Pelisse has been licensed to the Potato
Variety Management Institute (PVMI, a non-profit organi-
zation working on behalf of the Tri-State Potato Breeding
Program) based on a prior agreement between Oregon State
University, the Oregon Potato Commission, and PVMI.
Exclusive rights to the newly released Purple Pelisse were
awarded to Klamath Basin Fresh Direct (KBFD) by PVMI.
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